REFERENCES

Alley, W.M. and P.E. Smith. 1982a. Distributed Routing Rainfall-Runoff Model, Version IL
Open-File Report 82-344. USGS, Denver, CO.

Alley, W.M. and P.E. Smith. 1982b. Multi-Event Urban Runoff Quality Model. Open-File
Report 82-764. USGS, Denver, CO

Alley, W.M. 1977. Guide for Collection, Analysis, and Use of Urban Storm Water Data: A
Conference Report. Cosponsored by the Engineering Foundation, U.S. Geological
Survey, and the American Society of Civil Engineers. ASCE, New York, NY.

Ambrose, R.B., JL. Martin and J.F. Paul. 1990. Technical Guidance Manual for Performing
Waste Load Allocations, Book |11: Estuaries, Part 1, Estuaries and Waste Load
Allocation Models. EPA 823/R-92-002. U.S. EPA Office of Water.

Ambrose, R.B., JP. Connolly, E. Southerland, T.O. Barnwell and J.L. Schnoor. 1988a. “Waste
alocation simulation models.” Journal WPCF. 60: 1646-1655.

Ambrose, R.B., T.A. Wool, J.P. Connolly and R.W. Schanz. 1988b. WASP4, A Hydrodynamic
and Water Quality Model - Model Theory, User's Manual, and Programmer*s Guide.
EPA 600/3-87/039. Environmental Research Laboratory, Athens, GA.

American Public Health Association (APHA). 1992. Standard Methods for the Analysis of
Water and Wastewater, 18" Edition. Washi ngton, DC.

American Society for Testing and Materials (ASTM). 1991. Sandard Guide for Conducting
Sediment Toxicity Tests with Freshwater Invertebrates. ASTM E-1383-94. Philadelphia,
PA.

Association of Metropolitan Sewerage Agencies (AMSA). 1996. Performance Measures for the
National CSO Control Program. Washington, DC.

Bedient, P.B. and W.C. Huber. 1992. Hydrology and Floodplain Analysis. Second Edition.
Addison-Wesley Publishing Company, New York, NY.

Bowie, G.L. et a. 1985. Rates, Constants, and Kinetic Formulations in Surface Water Quality
Modeling (2d Edition). EPA 600/3-85/040. Environmental Research Laboratory,
Athens, GA

Brown, D.S. and J.D. Allison. 1987. MINTEQAL1, An Equilibrium Metal Speciation Model:
User’s Manual. EPA 600/3-87/012.

R-I January 1999



References

Brown, L.C. and T.O. Barnwell. 1987. The Enhanced Stream Water Quality Model QUALZ2E
and QUALZ2E-UNCAS. Documentation and User’s Manual. EPA 600/3-87/007.

Center for Exposure Assessment Modeling (CEAM). 1998. Internet site at
http://ftp.epa.gov/epa_ceam/wwwhtml/ceamhome.htm, accessed May 1998.

Crowder, L.B. 1990. “Community Ecology.” in C.B. Schreck and P.B. Moyle (editors). 1990.
Methods for Fish Biology. American Fisheries Society, Bethesda, MD. pp 609-632.

Delos, C.G. et al. 1984. Technical Guidance Manual for Performing Waste Load Allocations,
Book 11: Streams and Rivers, Chapter 3: Toxic Substances. EPA 440/4-84-022.

Dennis, W.M. and B.G. Isom (editors). 1984. Ecological Assessment of Macrophyton:
Collection, Use, and Meaning of Data. ASTM Special Technical Publication 843.
American Society for Testing and Materials, Philadelphia, PA.

Doneker, R.L. and G.H. Jirka. 1990. Expert System for Hydrodynamic Mixing Zone Analysis of
Conventional and Toxic Submerged Single Port Discharges (CORMIX1). EPA
600/3-90/012.

Donigian, A.S., Jr. and W.C. Huber. 1991. Modeling of Nonpoint Source Water Quality in
Urban and Non-urban Areas. EPA 600/3-91/039. Environmental Research Laboratory,
Athens, GA.

Driscall, E.D., JL. Mancini and P.A. Mangarella. 1983a. Technical Guidance Manual for
Performing Waste Load Allocations, Book I1: Streams and Rivers, Chapter 1.
Biochemical Oxygen Demand/Dissolved Oxygen. EPA 440/4-84-020.

Driscall, E.D., T.W. Gallagher, JL. Mancini, P.A. Mangarella, JA. Mueller and R. Winfield.
1983b. Technical Guidance Manual for Performing Waste Load Allocations, Book 11:
Streams and Rivers, Chapter 2: Nutrient/Eutrophication Impacts. EPA 440/4-84-021.

Driscoll, E.D. and D.M. DiToro. 1984. Technical Guidance Manualfor Performing Waste Load
Allocations, Book VII: Permit Averaging Periods. EPA 440/4-84-023. OWRS.

Driscoll, E.D. 1986. “Lognormality of Point and Nonpoint Source Pollutant Concentrations.”
Proceedings of Sormwater and Water Quality Model Users Group Meeting, Orlando,
FL. EPA 600/9-86/023, pp. 157-176, US EPA, Athens, GA.

R-2 January 1999



References

Driscall, E.D., P.E. Shelley and E. W. Strecker. 1990. SYNOP-Synoptic Rainfall Data Analysis
Program. Pollutant Loadings and Impacts from Highway Stormwater Runoff Volume I:
Design Procedure, Volume 11: Users Guide, Volume Il1: Analytical Investigation and
Research Report, and Volume IV: Research Report Data Appendix. FHWA-RD-88-006,
007, 008, and 009 (respectively) (NTIS PB90-257551). Office of Engineering and
Highway Operations R&D, Federal Highway Administration.

Driver, N.E. and G.D. Tasker. 1988. Techniques for Estimation of Storm-Runoff Loads,
Volumes, and Selected Constituent Concentrations in Urban Water sheds in the United

Sates. Open-File Report 88-191. USGS, Denver, CO.

Eschenroeder, A. 1983. “The Role of Multimedia Fate Models in Chemical Risk Analysis.” In
Fate of Chemicals in the Environment. ACS Symposium Series 225. American
Chemical Society, Washington, DC.

Everhart, W.H., A.W. Eipper and W.D. Youngs. 1975. Principles of Fishery Science. Cornell
University Press, Ithaca, NY.

Fischer, H.B. 1972. “Mass Transport Mechanisms in Partially Stratified Estuaries.” Journal of
Fluid Mechanics. 53: 671-687.

Fischer, H.B., E.J. List, R.C.Y. Koh, J. Imberger & N.H. Brooks. 1979. Mixing in Inland and
Coastal Waters. Academic Press, Orlando.

Flavelle, P. 1992. “A Quantitative Measure of Model Validation and its Potential Use for
Regulatory Purposes.” Advances in Water Resources. 15: 5-13.

Freedman, P.L., D.W. Dilks and B.A. Monson. 1992. Technical Guidance Manualfor
Performing Waste Load Allocations, Book I11: Estuaries, Part 4: Critical Review of
Coastal Embayment and Estuarine Waste Load Allocation Monitoring.

EPA 823-R-92-005.

Freedman, P.L. and JK. Marr. 1990. “Receiving-water Impacts.” In Control and Treatment of
Combined Sewer Overflows. Van Nostrand Reinhold, New York. pp. 79-117.

Haith, D.A. and L.L. Shoemaker. 1987. “Generalized Watershed Loading Functions for Stream
Flow Nutrients.” Water Resources Bulletin. 23(3): 471-478.

Hinson, M.O. and D. J. Basta. 1982. “Analyzing Surface Receiving Water Bodies.” In D.J.
Basta and B.T. Bower, eds. Analyzing Natural Systems, Analysis for Regional
Residuals - Environmental Quality Management. Resources for the Future, Washington,
DC. pp, 249-388.

R-3 January 1999



References

Huber, W.C. and R.E. Dickinson. 1988. Sorm Water Management Model Version 4, User’s
Manual. EPA 600/3-88/00la (NTIS PB88-236641/AS). Environmental Research
Laboratory, Athens, GA

Hydrologic Engineering Center (HEC). 1977. Sorage, Treatment, Overflow, Runoff Model
“STORM”, Users Manual (Publication No. AD-A955 817). Computer Program
723-S8-L.7520. Corps of Engineers, U.S. Army, Davis, CA.

Hydroqual, Inc. 1986. Technical Guidance Manual for Performing Wasteload Allocations,
Book 1V: Lakes, Reservoirs and Impoundments, Chapter 3: Toxic Substances Impact.
EPA 440/4-87-002.

Hydroscience, Inc. 1979. A Satistical Methodfor Assessment of Urban Storm Water
Loads-Impacts-Controls. EPA 440/3-79-023 (NTIS PB-299185/9).

International Air Transport Association (IATA). 1996. Dangerous Goods Regulations, 37th
Edition. Montreal, Quebec.

Irvine, K.N., B.G. Loganathan, E.J. Pratt and H.C. Sikka. 1993. “Calibration of PCSWMM to
estimate metals, PCBs and HCB in CSOs from an industrial sewershed.” In W. James,
ed. New Techniques for Modelling the Management of Sormwater Quality Impacts.
Lewis Publishers, Boca Raton, FL. pp. 215-242.

ISCO, 1985. Open Channel Flow Measurement Handbook. Lincoln, Nebraska.

Jewell, T.K., T.J. Nunno and D.D. Adrian. 1978. “Methodology for Calibrating Stormwater
Models.” Journal of the Environmental Engineering Division, ASCE. 104: 485-501.

Jirka, G.H. 1992. Technical Guidance Manual for Performing Waste Load Allocations, Book
I1l: Estuaries, Part 3: Use of Mixing Zone Models in Estuarine Waste Load Allocations.
EPA 823-R-92-004.

Johanson, R.C., J.C. Imhoff, J.L. Kittle, Jr. and A.S. Donigian. 1984. Hydrological Smulation
Program - FORTRAN (HSPF), Users Manual for Release 8.0. EPA 600/3-84-066.
Environmental Research Laboratory, Athens, GA

Klemm. 1990. Macroinvertebrate Field and Laboratoy Methods for Evaluating the Biological
Integrity of Surface Waters. U.S. EPA. Office of Research and Development.
EPA 600/4-90/030.

LimnoTech, Inc. 1992. Smplified Method Program - Variable Complexity Stream Toxics
Model (SMPTOX3): Version 2.0 User‘s Manual.

R-4 January 1999



References

LimnoTech, Inc. 1985. Dynamic Toxics Waste Load Allocation Model (DYNTOX: User’s
Manual.

Lind, O.T. 1985. Handbook of Common Methods in Limnology. Kendall/Hunt Publishing
Company, Dubuque, 1A.

Lowe, R.L. 1974. Environmental Requirements and Pollution Tolerance of Freshwater
Diatoms. EPA 670/4-74-005. National Environmental Research Center, U.S. EPA,
Cincinnati, OH.

Mancini, JL., G.G. Kaufman, P.A. Mangarella and E.D. Driscoll. 1983. Technical Guidance
Manual for Performing Waste Load Allocations, Book IV: Lakes, Reservoirs and
Impoundments, Chapter 2, Nutrient/Eutrophication Impacts. EPA 440/4-84-019. Office
of Water Regulations and Standards, Monitoring and Data Support Division.

Mao, K. 1992. “How to Select a Computer Model for Storm Water Management.” Pollution
Engineering. Oct. 1, 1992: 60-63.

Martin, J.L., R.B. Ambrose, J., S.C. McCutcheon (editors). 1990. Technical Guidance Manual
for Performing Waste Load Allocations, Book I11: Estuaries, Part 2, Application of
Estuarine Wasteload Allocation Models. EPA 823/R-92-003. U.S. EPA, Washington,
DC.

Mays, L.W. (editor). 1996. Water Resources Handbook. McGraw-Hill, New York, N.Y.

McKeon, T.J. and J.J. Segnha. 1987. Selection Criteria for Mathematical Models Used in
Exposure Assessments. Surface Water Models. EPA 600/8-87/042. Exposure
Assessment Group, Office of Health and Environmental Assessment, U.S. EPA, July
1987.

Merritt, RW. and K.W. Cummins. 1984. An Introduction to the Aquatic Insects of North
America, 2nd Edition. Kendall/Hunt Publishing Company, Dubuque, IA.

Metcalf & Eddy, Inc. 1991. Wastewater Engineering: Treatment, Disposal, Reuse: 3rd Edition.
McGraw-Hill, Inc., New Y ork.

Miller, RW. 1983. The Flow Measurement Engineering Handbook. McGraw-Hill, New Y ork.

Mills, W.B., G.L. Bowie, T.M. Grieb, K.M. Johnson, and R.C. Whittemore. 1986.
Handbook-Stream Sampling for Waste Load Allocation Applications. EPA 625/
6-86-013. Office of Research and Development, U.S. EPA, Washington, DC.

R-5 January 1999



References

Mills, W.B., D.B. Porcella, M.J. Ungs, SA. Gherini, K.V. Summers, L. Mok, G.L. Rupp,
G.L. Bowie, and D.A. Haith. 1985a. Water Quality Assessment: A Screening
Procedure for Toxic and Conventional Pollutants in Surface and Ground Water -
Part I. (Revised 1985). EPA 600/6-85-002a. Environmental Research
Laboratory, U.S. EPA, Athens, GA.

Mills, W.B., D.B. Porcella, M.J. Ungs, SAA. Gherini, K.V. Summers, L. Mok, G.L. Rupp,
G.L. Bowie, and D.A. Haith. 1985b. Water Quality Assessment: A Screening
Procedure for Toxic and Conventional Pollutants in Surface and Ground Water -
Part Il. (Revised 1985). EPA 600/6-85-002b. Environmental Research
Laboratory, U.S. EPA, Athens, GA.

National Council for Air and Stream Improvement (NCASI). 1982. A Sudy of the Selection,
Calibration and Verification of Mathematical Water Quality Models. Technical Bulletin
No. 367. New York.

Nielsen, L.A. and D.L. Johnson (editors). 1983. Fisheries Techniques. American Fisheries
Society, Bethesda, MD.

Nix, S.J. 1990. “Mathematical Modeling of the Combined Sewer System.” In Control and
Treatment of Combined Sewer Overflow. Van Nostrand Reinhold, New York, NY.
pp. 23-78.

Nix, S.J., P.E. Moffa and D.P. Davis. 1991. “The Practice of Combined Sewer Modeling.”
Water Resources Bulletin. 27(2): 189-200.

O’'Conndll, R.L. and N.A. Thomas. 1965. “Effect of Benthic Algae on Stream Dissolved
Oxygen.” Journal of the Sanitary Engineering Division, ASCE. 91(SA3): 1-16.

Ohio River Valley Water Sanitation Commission (ORSANCO). 1998. Fax Memorandum on
wet weather monitoring from Jm Gibson, ORSANCO, to Tim Dwyer, USEPA. Dated
March 4, 1998.

Onishi, Y. and SEE. Wise. 1982. User's Manualfor the Instream Sediment-Contaminant
Transport Model SERATRA. EPA-600/3-82-055.

Ott, W.R. 1995. Environmental Satistics and Data Analysis. Lewis Publishers, Boca Raton,
FL.

Palmstrom, M. and W.W. Walker Jr. 1990. P8 Urban Catchment Model: User’'s Guide,
Program Documentation, and Evaluation of Existing Models, Design Concepts, and
Hunt-Potowomut Data Inventory. Report No. NBP-90-50. The Narragansett Bay
Project, Providence, RI.

R-6 January 1999



References

Parmley, Robert O. 1992. Hydraulics Field Manual. McGraw-Hill, New Y ork.

Pennak, R.W. 1989. Freshwater Invertebrates of the United Sates, 3rd Edition. John Wiley
and Sons, Inc., New York, NY.

Pitt, R. 1986. “Runoff Controls in Wisconsin's Priority Watersheds.” In: Urban Runoff Quality
- Impact and Quality Enhancement Technology, Proceedings of an Engineering
Foundation Conference. Henniker, NH, June 23-27, 1986. ASCE, New York, NY.
pp. 290-313.

Plafkin, J.L., M.T. Barbour, K.D. Porter, S.K. Gross, and R.M. Hughes. 1989. Rapid
Rioassessment Protocols for Use in Sireams and Rivers - Benthic Macroinvertebrates
and Fish. Office of Water, U.S. EPA, Washington, DC. EPA 440/4-89/001.

Reckhow, K.H. and S.C. Chapra. 1983a. “Confirmation of Water Quality Models.” Ecological
Modelling. 20: 113-133.

Reckhow, K.H. and S.C. Chapra. 1983b. Engineering Approaches for Lake Management,
Vol. 1 and Vol. 2. Butterworth Publishers, Woburn, MA.

Reckhow, K.H., J.T. Clements and R.C. Dodd. 1990. “ Statistical Evaluation of Mechanistic
Water-quality Models.” Journal of Environmental Engineering, ASCE. 116(2):
250-268.

Richardson, W.L. et al. 1983. User’s Manual for the Transport and Fate Model MICHRIV.
U.S. EPA Large Lakes Research Station, Grosse Isle, M.

Ricker, W.E. 1975. Computation and Interpretation of Biological Satistics of Fish
Populations. Bulletin of Fish. Res. Board Can. 191.

Roesner, L.A., JA. Aldrich and R.E. Dickinson. 1988. Storm Water Management Model User’s
Manual, Version 4, EXTRAN Addendum. EPA 600/3-88/001b (NTIS PB84-198431).
Environmental Research Laboratory, Athens, GA

Saunders, JF. I, W.M. Lewis J. and A. Sjodin. 1993. Ammonia Toxicity Model AMMTOX
Version 1.0, Operator’s Manual. Center for Limnology, University of Colorado,
Boulder. CO

Schnoor, J.L. 1985. “Modeling Chemical Transport in Lakes, Rivers, and Estuarine Systems.”
In Neely, W.B. and G.E. Blau, eds., Environmental Exposure from Chemicals, Vol. 2.
CRC Press, Boca Raton, FL.

Schreck, C.B. and P.B. Moyle (editors). 1990. Methods for Fish Biology. American Fisheries
Society, Bethesda, MD.

R-7 January 1999



References

Schueler, T.R. 1987. Controlling Urban Runoff A Practical Manualfor Planning and
Designing Urban BMPs. Document No. 87703. Metropolitan Washington Council of
Governments, Washington, DC.

Schwab, G.O., R.K. Frevert, T.W. Edminster, and K.K. Barnes. 1981. Soil and Water
Conservation Engineering, Third Edition. John Wiley and Sons, Inc., New Y ork,
NY.

Shoemaker, L.L. et al. 1992. Compendium of Watershed-Scale Models for TMDL Devel opment.
EPA 841-R-92-002. U.S. EPA Office of Wetlands, Oceans and Watersheds and Office of
Science and Technology.

Sormen, M.B. 1980. “Urban Runoff Quality: Information Needs.” Journal of the Technical
Councils, ASCE. 106(TC1): 29-40.

Terstriep, M.L., M.T. Lee, E.P. Mills, A.V. Greene and M.R. Rahman. 1990. Smulation of
Urban Runoff and Pollutant Loading from the Greater Lake Calumet Area. Prepared by
the Illinois State Water Survey for the U.S. Environmental Protection Agency, Region V,
Water Division, Watershed Management Unit, Chicago, IL.

Thomann, R.V., and J. A. Mueller. 1987. Principles of Surface Water Quality Modeling and
Control. Harper and Row Publishers, New York, NY.

U.S. Department of Agriculture (USDA) and U.S. Environmental Protection Agency (EPA).
1998. Clean Water Action Plan: Restoring and Protecting America’s Waters.

U.S. Department of the Interior (USDI), 1984. Water Measurement Manual, 2" Edition. Bureau
of Reclamation. Denver, CO.

U.S. Environmental Protection Agency (EPA). 1997. Combined Sewer Overflows-Guidance for
Financial Capability Assessment and Schedule Development. EPA 832-B-97-004.

U.S. Environmental Protection Agency (EPA). 1997a. BASINS. EPA-823-F-97-010.
U.S. Environmental Protection Agency (EPA). 1996. Combined Sewer Overflows and the
Multimetric Evaluation of Their Biological Effects. Case Sudiesin Ohio and New York.

EPA 823-R-96-002.

U.S. Environmental Protection Agency (EPA). 1995a. Combined Sewer Overflows-Guidance
for Long-Term Control Plan. EPA 832-B-95-002.

U.S. Environmental Protection Agency (EPA). 1995b. Combined Sewer Overflows-Guidance
for Nine Minimum Controls. EPA 832-B-95-003.

R-8 January 1999



References

U.S. Environmental Protection Agency (EPA). 1995c. Combined Sewer Overflows-Guidance
for Screening and Ranking. EPA 832-B-95-004.

U.S. Environmental Protection Agency (EPA). 1995d. Combined Sewer Overflows-Guidance
for Funding Options. EPA 832-B-95-007.

U.S. Environmental Protection Agency (EPA). 1995e. Combined Sewer Overflows-Guidance
for Permit Writers. EPA 832-B-95-008.

U.S. Environmenta Protection Agency (EPA). 1995f. Guidelines for the Preparation of the
1996 Sate Water Quality Assessments (305(b) Reports). EPA 841-B-95-001.

U.S. Environmental Protection Agency (EPA). 1995g. Technical Guidance Manual for
Developing Total Maximum Daily Loads, Book I1: Sreams and Rivers, Part 1:
Biochemical Oxygen Demand/Dissolved Oxygen and Nutrients/Eutrophication.
EPA 823-B-95-007.

U.S. Environmental Protection Agency (EPA). 1994. Water Quality Standards Handbook,
Second Edition. EPA 823-B-94-006.

U.S. Environmental Protection Agency (EPA). 1994a. Combined Sewer Overflow Control
Palicy.

U.S. Environmental Protection Agency (EPA). 1994b. NEEDS Survey.

U.S. Environmental Protection Agency (EPA). 1994c. Industrial User Inspection and Sampling
Manual for POTWs. EPA 831-B-94-001.

U.S. Environmental Protection Agency (EPA). 1994d. EPA Requirements for Quality
Assurance Project Plans for Environmental Data Operations. EPA QA-R-5.

U.S. Environmental Protection Agency (EPA). 1994e. NPDES Watershed Strategy.
Signed March 21, 1994 by Robert Perciasepe, Assistant Administrator, Office of
Water.

U.S. Environmental Protection Agency (EPA). 1993. Combined Sewer Overflow Control
Manual. EPA 625-R-93-007.

U.S. Environmental Protection Agency (EPA). 1992. NPDES Storm Water Sampling Guidance
Document. EPA 833-B-92-001. Office of Water, U.S. EPA, Washington, DC.

U.S. Environmental Protection Agency (EPA). 1991a. Technical Support Document for Water
Quality-based Toxics Control. EPA 505/2-90-001. OWEP/OWRS.

R-9 January 1999



References

u.s

u.s

u.s

u.s

u.s

u.s

u.s

u.s

u.s

u.s

u.s

Environmental Protection Agency (EPA). 1991b. Guidance for Water Quality-based
Decisions: The TMDL Process. EPA 440/4-91-001. Assessment and Watershed
Protection Division, OWRS.

Environmental Protection Agency (EPA). 1988. Technical Guidance on Supplementary
Sream Design Conditions for Seady-Sate Modeling. Assessment and Watershed
Protection Division, OWRS.

Environmental Protection Agency (EPA). 1987. Guidance for Sampling of and Analyzing
for Organic Contaminants in Sediments. EPA 440/4-87-010.

Environmental Protection Agency (EPA). 1985a. Guidelines for Deriving Numerical
National Water Quality Criteria for the Protection of Aquatic Organisms. NTIS
PB85-227049.

Environmental Protection Agency (EPA). 1985b. Water Quality Assessment: A Screening
Procedure for Toxic and Conventional Pollutants in Surface and Ground Water. EPA
600/6-85/002. Environmental Research Laboratory, ORD.

Environmental Protection Agency (EPA). 1984a. Technical Support Manual: Waterbody
Surveys and Assessments for Conducting Use Attainability Analyses, Volume 1I:
Estuarine Systems. Office of Water, U.S. EPA, Washington, DC.

Environmental Protection Agency (EPA). 1984b. Technical Support Manual: Waterbody
Surveys and Assessments for Conducting Use Attainability Analyses, Volume 111: Lake
Systems. Office of Water, U.S. EPA, Washington, DC.

Environmental Protection Agency (EPA). 1983a. Results of the Nationwide Urban Runoff
Program, Volume I, Final Report. NTIS PB84-185552.

Environmental Protection Agency (EPA). 1983b. Technical Support Manual: Water body
Surveys and Assessments for Conducting Use Attainability Analyses, Volume |. Office of
Water, U.S. EPA, Washington, DC.

Environmental Protection Agency (EPA). 1979. Methods for the Chemical Analysis of
Water and Wastes. EPA 600/4-79-020.

Geologica Survey (USGS). 1982. Measurement and computation of streamflow:
Volume 1: measurement of stage and discharge. Washington, DC.

VanLandingham, S.L. 1982. Guide to the Identification, Environmental Requirements and

Pollution Tolerance of Freshwater Blue-Green Algae (Cyanophyta). EPA 600/3-82-073.
Environmental Monitoring and Support Laboratory, U.S. EPA, Cincinnati, OH.

R-10 January 1999



References

Viessman, W., J. and M. Hammer. 1993. Water Supply and Pollution Control. Fifth Edition.
Harper Collins College Publishers.

Viessman, W., Jr., JW. Knapp, G.L. Lewis and T.E. Harbaugh. 1977. Introduction to
Hydrology. Second Edition. Harper and Row Publishers, New York, NY.

Vollenweider, R.A. 1969. A Manual on Methods for Measuring Primary Production in Aquatic
Environments. Blackwell Scientific Publications, Oxford, England.

Walker, JF., SA. Pickard and W.C. Sonzogni. 1989. “Spreadsheet Watershed Modeling for
Nonpoint-source Pollution Management in a Wisconsin Basin.” Water Resources
Bulletin. 25(1): 139-147.

Ward, R.C., J.C. Loftis and G.B. McBride. 1990. Design of Water-Quality Monitoring Systems.
Van Nostrand Reinhold, New Y ork.

Water Pollution Control Federation (WPCF). 1989. Combined Sewer Over-low Pollution
Abatement. Manual of Practice No. FD-17. Water Pollution Control Federation,
Alexandria, VA.

Weber, C.L. et al. 1989. Short-Term Methods for Estimating the Chronic Toxicity of Effluents
and Receiving Waters to Freshwater Organisms. U.S. EPA. Environmental Systems
Laboratory. Cincinnati, OH. EPA 600/4-89-001.

Welch, E.B., R.R. Homer and C.R. Patmont. 1989. “Prediction of Nuisance Periphytic
Biomass: A Management Approach.” Water Research. 23(4): 401-405.

Wetzel, R.G. and G.E. Likens. 1979. Limnological Analyses. W.B. Saunders Company,
Philadelphia, PA.

Yotsukura. 1968. As Referenced in Thomann, R.V., and J. A. Muéeller, Principles of Surface
Water Quality Modeling and Control. Harper and Row Publishers, New York, NY
(P. 50).

Zander, B. and J. Love. 1990. STREAMDO |V and Supplemental Ammonia Toxicity Models.
EPA Region VIII, Water Management Division, Denver, CO.

R-11 January 1999



References

A. Annotated References on Monitoring

In addition to the monitoring references listed above, many documents contain
information useful in designing a monitoring program for CSO controls. This section briefly
highlights information from these documents, as well as from some of the documents listed
above.

The Water Environment Federation’s Combined Sewer Overflow Pollution
Abatement Manual of Practice No. FD-17 (WPCF, 1989) includes discussions on
establishing planning objectives for characterizing receiving waters, their aquatic
life, and meteorologic conditions; identifying critical events; evaluating system load
characteristics; selecting analytic methods, mapping the system; developing the
sampling plan; selecting field sampling procedures; monitoring CSS and
environmental flow; and modeling.

Design of Water-Quality Monitoring Systems (Ward et al., 1990) includes insightful
discussions on the design of monitoring plans, the essential role of statistics,
frameworks for designing water-quality information systems, quantification of
information, data analysis, and the documentation of monitoring plans. This
reference also includes four case studies of large-scale and long-term monitoring
programs.

NPDES Sorm Water Sampling Guidance Document, EPA 833-B-92-001, (EPA,
1992) details EPA’s requirements for monitoring storm water discharges. When
such monitoring is required as a condition of a CSS's NPDES permit, monitoring
efforts for CSO control should be coordinated with this required monitoring effort in
order to maximize data collection efficiencies and minimize monitoring costs.

A Statistical Method for Assessment of Urban Sormwater Loads, Impacts, and
Controls, EPA 440/3-79-023, (Driscoll et a., 1979) discusses approaches for
defining the purpose of monitoring programs; monitoring rainfall; using rainfall data
to project and evaluate impacts; selecting monitoring sites; characterizing drainage
basins; determining study periods, sampling frequencies, and sampling intervals
during storms; selecting sampling procedures and sampling parameters;
understanding specia considerations for monitoring receiving waters; and using
continuous monitoring. It also provides an extensive literature compilation regarding
storm water and CSO monitoring.

Data Collection and Instrumentation in Urban Stormwater Hydrology (Jennings,
1982) reviews data and instrumentation needs for urban storm water hydrology. This
reference considers monitoring strategy design and the collection and use of data to
characterize rainfall, other meteorological characteristics, streamflows, receiving
water biologies and chemistries, and land use.
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Use of Field Data in Urban Drainage Planning (Geiger, 1986) describes rainfall-
runoff processes and data collection constraints, the need to match data collection to
study objectives, the use of datain urban drainage planning, the application and
verification of models used in urban drainage planning, the validity of the design
storm concept, the reliability of storm water ssimulations, and the real-time use of
monitoring data in control and sewer system operation.

“Water Body Survey and Assessment Guidance For Conducting Use Attainability
Anayses (UAA).” In Water Quality Standards Handbook (EPA, 1994). The UAA
concepts discussed in this Handbook include useful field sampling methods,
modeling, and interpretation approaches in three Technical Support Documents for
flowing waters, estuaries, and lakes (EPA, 1983b, 19844, and 1984b).

Several guidance documents that discuss or pertain to EPA’s Waste Load Allocation
(WLA) process also provide useful information on a wide range of topics that are
potentially valuable when planning monitoring programs for CSO control:

- Guidance for State Water Monitoring and Waste Load Allocation Programs
(EPA, 1985) includes a chapter on monitoring for water-quality-based controls.
It discusses the process of collecting and analyzing effluent and ambient
monitoring data in establishing water quality standards and EPA’s
responsibilities in this process.

- Handbook - Stream Sampling for Waste Load Allocation Applications (Mills et
al., 1986) addresses sampling considerations for acquiring data on stream
geometry, hydrology, meteorology, water quality, and plug flows. It aso
reviews sampling considerations for gathering data to meet various modeling
needs.

- “Nutrient/Eutrophication Impacts,” Chapter 2 of Technical Guidance Manual
for Performing Waste Load Allocations, Book IV: Lakes and Impoundments,
(Mancini et al., 1983) primarily emphasizes modeling considerations. However,
this chapter also provides useful introductions to approaches for estimating
loading rates to standing water systems and needs for monitoring data to support
modeling efforts.

- Technical Guidance Manual for Performing Waste Load Allocations, Book I11:
Estuaries, Part 2: Application of Estuarine Waste Load Allocation Models
(Martin et a., 1990) includes a chapter on monitoring protocols for calibrating
and validating estuarine WLA models. It reviews the types of data needed,
frequency of collection, spatial coverage, and quality assurance.

- Water Quality Assessment: A Screening Procedure for Toxic and Conventional
Pollutants in Surface and Ground Water (Mills et a., 1985a, b) presents a broad
array of modeling and data management approaches for assessing aquatic fates
of toxic organic substances, waste-load calculations, rivers and streams,
impoundments, estuaries, and ground waters.
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APPENDIX A

Table A-l
Checklist of Considerations for Documenting Monitoring
Program Designs and Implementation (expanded from Ward et al., 1990)

Sample and Field Data Collection

Pre-Sampling Preparations

—  Sdecting personnd and identifying responsibilities

— Training personnel in safety and confined space entry; verifying first aid and wet-weather training,
CPR, currency of vaccinations etc.)

—  Preparing site access and obtaining legal consents

— Acquiring necessary scientific sampling or collecting permits

—  Deveoping formats for field sampling logs and diaries

——  Training personnel in pre-sampling procedures (e.g., purging sample lines, instrument calibration)

—  Checking equipment availability, acquisition, and maintenance

- Scheduling sample collection (random? regular? same-time-of-day?)

—  Preparing pre-sampling checklist

Sampling Procedures

— Procedures documentation

__ Staff qualifications and training

—  Sampling protocols

__ Quality-control procedures (equipment checks, replicates, splits, etc.)
—  Required sample containers

—  Sample numbers and labeling

—  Sample preservation (e.g, “on ice” or chemical preservative)
—  Sample transport (delivery to laboratory)

. Sample storage requirements

—  Sample tracking and chain-of-custody procedures

—  Quadlity control or quality assurance

— Field measurements

— Féddlog and diary entries

—  Sample custody and audit records

Post-Sampling Follow Up

—  Filing sample logs and diaries

—  Cleaning and maintaining equipment

— Disposing of chemica wastes properly

— Reviewing documentation and audit reports

A-l January 1999



Appendix A

Table A-l (continued)
Checklist of Considerations for Documenting Monitoring
Program Designs and Implementation (expanded from Ward et al., 1990)

Laboratory Analysis

Preparations Prior to Sample Analysis

—  Verifying use of proper analytical methods

—  Scheduling analyses

—  Verifying sample number

—  Defining a recording system for sample results

— Applying a system to track each sample through the lab
— Maintaining and calibrating equipment

_ Preparing quality control solutions

Sample Analysis

__ Sample analysis methods and protocols

. Use of reference samples, duplicates, blanks, etc.
__  Quality control and quality assurance compliance
__ Sample archiving

__ Proper disposal of chemical wastes

_ Full documentation in bench sheets

Data Record Verification

—  Coding sheets, data loggers

—  Data verification procedures and compliance with project plan
—  Veifying analysis of splits within data quality objectives

— Assigning datarquality indicators and explanations

Data Management

Selecting appropriate hardware and software

__  Documenting data entry practices and data validation (e.g., entry-range limits, duplicate entry
checking)

Data tracking

Developing data-exchange protocols

__ Formatting data for general availability

Data Analysis

Selecting software

Handling missing data and non-detects

Identifying and using data outliers

Planning graphical procedures (e.g., scatter plots, notched-box and whisker)
Parametric statistical procedures

Non-parametric statistical procedures

Trend analysis procedures

Multivariate procedures

Quiality control checks on statistical analyses
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Table A-l (continued)
Checklist of Considerations for Documenting Monitoring
Program Designs and I mplementation (expanded from Ward et al., 1990)

Reporting

—  Scheduling reports - timing, frequency, and lag times following sampling
— Designing report contents and formats

—  Designing planned tables and graphics

— Assigning report sign-off responsibility(ies)

—  Determining report distribution recipients and availability

—  Planning use of paper and electronic formats

—  Presentations

Information Use

__ldentifying and applying decision or trigger values, resulting action
—  Implementing construction, control, and/or monitoring design alternatives
__Planning public-release procedures

General

__ Contingencies

__  Follow-up procedures
—  Data management

. Data anaysis

—  Reporting
—Information use
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Table A-2
Checklist for Reviewing CSO Monitoring Plans

CSO Drainage and Sewer System Map

—  Up-to-date

—  Shows “as-built” sewer system

—  Shows drainage areas with land use information

__  Shows location of major industrial sewer users

__ Shows location of all direct discharge points, including al related CSO, POTW, storm water, and
industrial discharges

—_ Didtinguishes bypass points from CSOs points and shows locations

— Shows locations of CSO quantity and quality monitoring sites

_ Identifies receiving waters

—  ldentifies designated and existing uses of receiving waters

—  Shows aress of historical use impairment

CSO Volume

— ldentifies number of storms to be monitored

— ldentifies number of CSO ouitfalls to be monitored

Ensures that sampling points include major CSOs

— Provides for monitoring of POTW influent flow

__ Ensures adeguacy of method of flow measurement

__ ldentifies frequency of flow measurement during each storm event

— ldentifies storm datistics to be reported-mean, maximum, duration

_ ldentifies storm statistics to be reported for al storms during the study period

CSO Quality

—  Identifies number of storms to be monitored

—  ldentifies number of CSO outfalls to be monitored
— Ensures that sampling points include mgjor CSOs
——  Provides for monitoring of POTW influent quality
_ Provides for monitoring of drainage areas representative of land use and sewer users
— ldentifies method and frequency of sampling

—  ldentities parameters to be analyzed

— Ensures adequacy of detection limits

— ldentifies toxicity test(s) to be conducted

— ldentifies receiving water(s) to be sampled

— Provides for monitoring of aesthetics
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Table B-l

Documents and Screening Manual (Mills et al.) for Analysis of Conventional Pollutants

Data Requirements

Algal
Predictions
Without

NH3 Toxicitg/ Nutrient
Calculations-

With Nutrient
Limitations-*

Algal Effects Algal Effects

on Diurnal

Average DO- DO-°

Hydraulic and Geometric Data

Flow Rates’
Velocity

Depth
Cross-sectional area

Reach length

Constituent Concentrations-©

DO

CBOD, NBOD
NH3
Temperature
Inorganic P
Inorganic NPDES
Chlorophyll a

pH

DO/BOD Parameters

Restoration rate coefficient
Sediment Oxygen Demand
CBOD decay rate

CBOD remova rate
NBOD decay rate

NH3 oxidation rate

Oxygen per unit chlorophyll a

Algal oxygen production rate
Algal oxygen respiration rate
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Table B-lI (continued)

Data Requirements for Hand-Calculation Techniques Described in WLA Guidance
Documents and Screening Manual (Mills et al.) for Analysis of Conventional Pollutants

Algal Algal
Predictions  Predictions Algal Effects
Streeter- Without With on Daily Algal Effects
Phelps DO NH3 Toxicity Nutrient Nutrient Average  on Diurnal
Data Requirements ~ Analyses® Calculations” Limitations-° Limitations-° DO-¢ DO-°

Phytoplankton Parameters
Maximum growth rate X X X X
Respiration rate X X X X
Settling velocity X X X X
Saturated light intensity X X X X
Phosphorous half- X X X
saturation constant
Nitrogen half-saturation X X X
Phosphorous to X X X X
chlorophyll ratio

X X X X
ratio
Light Parameters
Daily solar radiation X X X X

X X X X

X X X X

Light extinction
coefficient

3 Streeter-Phelps DO calculations are described in Chapter 1 of Book |1 of the WLA guidance documents
(Table 1- 1) and the Screening Manua (Mills et. a.).

) Ammonia toxicity caculations are described in Chapter 1 of Book Il of the WLA guidance documents.

° Algal predictions and their effects on DO are discussed in Chapter 2 of Book Il of the WLA guidance documents.

9 Flow rates are needed for the river and all point sources at various points to define nonpoint flow,

® Constituent concentrations are needed at the upstream boundary and al point sources.

N Chlorophyll a concentrations are also needed at the downstream end of the reach to estimate net growth rates,
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TableB-2

Model Input Parameters for Qual-2E

Variable Variable by Variable
Input Parameter by Reach Input Parameter Reach with Time

Dissolved Oxygen Parameters Nonconservative Constituent Parameters
Reservation rate coefficients Yes Decay rate
O, consumption per unit of NH, oxidation
O, consumption per unit of NO, oxidation Meteorological Data
O, production per unit photosynthesis Solar radiation Yes
O, consumption per unit respiration Cloud cover Yes
Sediment oxygen demand Yes Dry bulb temperature Yes

Wet bulb temperature Yes
Carbonaceous BOD Parameters Wind speed Yes
CBOD decay rate Yes Barometric pressure Yes
CBOD settling rate Yes Elevation

Dust attenuation coefficient
Organic Nitrogen Evaporation coefficient
Hydrolize to ammonia Yes

Stream Geometry Data
Ammonia Parameters Cross-sectional area vs. depth Yes
Ammonia oxidation rate Yes Reach length Yes
Benthic source rate Yes

Hydraulic Data (Stage-flow Curve Option)
Nitrite Parameters Coefficient for stage-flow equation Yes
Nitrite oxidation rate Yes Exponent for stage-flow equation Yes

Coefficient for velocity-flow equation Yes
Nitrate Parameters Exponent for velocity-flow equation Yes
None

Hydraulic Data (Manning'’s Equation

Option)
Organic Phosphorous Manning’s n Yes
Transformed to diss. p Yes Bottom width of channel Yes

Side slopes of channel Yes
Phosphate Parameters Channel slope Yes
Benthic source rate Yes
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Model Input Parameters for Qual-2E

Table B-2 (continued)

Variable Variable by Variable
Input Parameter by Reach Input Parameter Reach with Time
Phytoplankton Parameters Flow Data
Maximum growth rate Upstream boundaries Yes
Respiration rate Tributary inflows Yes
Settling rate Yes Point sources Yes
Nitrogen half-saturation constant Nonpoint sources Yes
Phosphorous half-saturation constant Diversions Yes
Light half-saturation constant
Light extinction coefficient Yes Constituent Concentrations
Ratio of chlorophyll a to algal biomass Yes Initial conditions Yes
Nitrogen fraction of algal biomass Upstream boundaries Yes
Phosphorous fraction of agal biomass Tributary inflows Yes
Point sources Yes
Coliform Parameters Nonpoint sources Yes
Die-off rate Yes
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Table B-3
Comparison of Qual-11 With Other Conventional Pollutant Models Used in Waste Load Allocations

Temporal Variability Process Simulated

q xipuaddy

s-d

6661 Arenuef

Water Quality
Water Variable Spatial Parameters
M odel Quality Hydraulics LoadingRated Typesof Loads Dimensions Water Body M odeled Chemical/Biological Physical

DOSAGH Steady- | Steady-state No multiple point I-D stream network  |DO, CBOD, 1st-order decay of dilution,
state source NBOD, NBOD, CBOD, advection,

conservative coupled DO reservation

SNSIM Steady- | Steady-state No multiple point I-D stream network  |DO, CBOD, 1st-order decay of dilution,
state sources & NBOD, NBOD, CBOD, advection,

nonpoint sources conservative coupled DO, benthic |reservation
demand (9),
photosynthesis (s)

QUAL-II Steady- | Steady-dtate No multiple point 1-D stream network [ DO, CBOD, 1st-order decay of dilution
state or sources & temperature, NBOD, CBOD, advection,
dynamic nonpoint sources ammonia, nitrate, [coupled DO, benthic |reservation, hest

nitrite, algae, demand (s), CBOD balance
phosphate, settling (s), nutrient-
coliforms, non- |aga cycle
conservative
substances, three
conservative
substances
RECEIV-II [Dynamic [Dynamic Yes multiple point 1-Dor2-D |stream network |DO, CBOD, 1st-order decay of dilution,
sources or well-mixed ammonia, nitrate, [INBOD, CBOD, advection,
estuary nitrite, tota coupled DO, benthic |reservation
nitrogen, demand (s), CBOD
phosphate, settling (s), nutrient-
coliforms, agee, |dgal cycle
sdlinity, one
metal ion
(9) = specified.




Appendix B

Table B-4
Methods for Determining Coefficient Values in Dissolved Oxygen
and Eutrophication Models

Model Parameter Symbol Method Deter mination

Dissolved Oxygen Parameters

Reaeration rate coefficient Kss | Compute as a function of depth and velocity using an
appropriate formula, or measure in field using tracer
techniques.

O, consumption per unit of NH3 oxidation al ‘Constant fixed by biochemical stoichiometry

O, consumption per unit NO2 oxidation a2 Constant fixed by biochemical stoichiometry

O, production per unit photosynthesis a3 Literature values, model calibration and measurement
by light to dark bottles and chambers.

O,consumption per unit respiration ad Literature values and model calibration.

Sediment oxygen demand Ksoo |In situ measurement and model calibration.

Carbonaceous BOD Parameters

CBOD decay rate K Plot CBOD measurements on semi-log paper or
measure in laboratory.

CBOD settling rate Ks Plot CBOD measurements on semi-log paper and
estimate from steep part of curve.

Ammonia Parameters

Ammonia oxidation rate Kxi  |Plot TKN measurements and NO5;+NO, measurements
on semi-log paper.

Benthic source rate Keex |Model calibration.

Nitrite Parameters

Nitrite oxidation rate Ko ||Use literature values and calibration, since this rate is
much faster than the ammonia oxidation rate.

Phosphate Parameters

Benthic source rate Keer |Model calibration.
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Table B-4 (continued)
Methods for Determining Coefficient Values in Dissolved Oxygen
and Eutrophication Models

Model Parameter Symbol Method Determination

Phytoplankton Parameters

Growth rate p Literature values and model calibration, or measure in
field using light-dark bottle techniques.

Respiration rate r Literature values and model calibration, or measure in
field using light-dark bottle techniques.

Settling rate V. [Literature and model calibration.

Nitrogen fraction of algal biomass as, a6, |Literature values and model calibration or laboratory
a7 determinations from field samples.

Phosphorous fraction of algal biomass a8, a9 [Literature values and model calibration or laboratory
determinations from field samples.

Half-saturation constants for nutrients Kn, Kp [Literature values and model calibration.

Saturating light intensity or half-saturation I or Ko |Literature values and model calibration.

constant %or ight
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Table B-5

Summary of Data Requirements for Screening Approach for Metalsin Rivers

Calculation
Data M ethodology Remarks
Hydraulic Data
1 Rives
River flow rate, Q D,R, S L An accurate estimation of flow rate is very important because of
dilution considerations. Measure or obtain from USGS gage.
Cross-sectiona area, A D,RS
Water depth, h D,R,S L Average water depth is cross-sectional area divided by surface
width.
Reach lengths, x R, S
Stream velocity, U R, S Required velocity is distance divided by travel time. It can be
approximated by Q/A only when A is representative of the reach
being studied.
2. Lakes
. Hydraulic residence time, L Hydraulic residence times of lakes can vary seasonally as the flow
T rates through the lakes change.
Mean depth, H L Lake residence times and depths are used to predict settling of
absorbed metals in lakes.
Source data
1. Background
Metal concentrations, C, D,R,S,L Background concentrations should generally not be set to zero
without justification.
Boundary flow rates, Q, D, R,S/L
. Boundary suspended D,R S L One important reason for determining suspended solids
solids, Su concentrations is to determine the dissolved concentration, C, of
metals based on Cy, S, and K, However, if C is known aong
with Cy and S, this information can be used to find K,
Silt, clay fraction of L
suspended solids
. Locations D,RSL
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Table B-5 (continued)
Summary of Data Requirements for Screening Approach for Metals in Rivers

2. Point sources
Locations D,R S L
Flow rate, Q,, D,R S L
Metal concentration, C,, D,R,SL
Suspended solids, Sy, D,R S L

Bed Data

Depth of contamination For the screening analysis, the depth of contamination is most
useful during a period of prolonged scour when metal is being
input into the water column from the bed.

Porosity of sediments, n
Density of solids in sediments (e.g., 2.7 for sand) u,

Metal concentration in bed during prolonged scour period, Ci,

Derived Parameters

Partition coefficient, K All Partition coefficient is a very important parameter. Site-specific
P determination is preferable.
Seitling velocity, W SL Parameter derived based on suspended solids vs. distance profile.
. Resuspension velocity, W, R Parameter derived based on suspended solids vs. distance profile.

Equilibrium Modeling

. Water quality E Equilibrium modeling is required only if predominant metal
characterization of river: species and estimated solubility controls are needed.
pH

. Suspended solids
Conductivity
. Temperature

Hardness Water quality criteria for many metals are keyed to hardness, and
allowable concentrations increase with increasing hardness.

Total organic carbon

Other magjor cations and anions

*D - Dilution (Includes total dissolved and adsorbed phase concentration predictions)
R - dilution and resuspension.
S - dilution and settling.

L - lake.
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